CMV promoter is inadequate for expression of mutant human RyR2 in transgenic rabbits.
Fundamental differences in Ca²+ homeostasis between mice and larger mammals require the validation of the mechanisms of arrhythmogenesis before translation into human pathophysiology. The purpose of this study was to create transgenic rabbits that express defective human cardiac ryanodine receptor (hRyR2) with a mutation (R4497C) causing a clinically relevant arrhythmogenic syndrome. The construct pcDNA3-EGFP-hRyR2-R4497C with the CMV promoter was used to generate transgenic rabbits. The founder animals were created by microinjection and identified by PCR with specific primers for the EGFP sequence. The copy number of the transgene was quantified by real-time PCR using genomic DNA from blood cells. mRNA expression of EGFP-hRyR2-R4497C was quantified using RT-PCR with specific primers for the RyR2 and EGFP sequence. Protein expression of the transgene in heart and non-cardiac tissues was determined using immunoblots with antibodies directed against EGFP and RyR2. Real-time PCR in peripheral blood cells identified several rabbit lines with the construct integrated into their genome. Transcription levels of the transgene were low (Ct>30). On the protein level, neither EGFP nor hRyR2 R4497C was detected in either cardiac or non-cardiac tissue. A truncated gene product (3' end and central part of hRyR2 R4497C, but not EGFP) could be detected at the mRNA level in the heart. Lack of significant protein expression of the EGFP-RyR2 R4497C gene construct despite successful incorporation into the genomic DNA is due to combination of at least two factors: low mRNA expression, and truncation of the transgene on the mRNA level. Our results suggest that the CMV promoter may not be well suited for creating transgenic rabbits.